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DESCRIPTIOX F THE FISHERIES. 
THE Scottish salmon fisheries form a very important  industry,  and 
are fully three times more valuable than those of England. The 
estimated  value of the Scottish  salmon  for 1883 was 5350,000, for 
1884 S285,000, and  for 1885 ~€323,851. The  annual  value  depends 
greatly on the condition of the  rivers as affected by  the weather, 
the health of the fish, and other causes. The number of men 
engaged in  the net-fishing and in watching the principal riverB 
on the east coast of Scotland  from the Forth to the Conon, 
is not less than two thousand, and the annual value is about 
5120,000 ; while the gross yearly  value of the salmon caught in 
the districts of the  Tay and the Spey  alone  cannot be much  under 
S70,OOO. 
The following is a  statement of the number of boxes of Scotch 
salmon sent to London from Scotland for the eleven years from 
1875 t o  1885 :- 
Year. Boxes. 
1575 . . . . 20,375 
1876 . . . . 24,655 
1877 . . . . 28,189 
1878 . . . . 26,465 
1879 . . . . 13,939 
1880 . . . . 17,457 
Year. 
1881 . . . . 23,905 Boxes. 
1882 . . . . 22,968 
1883 . . . . 35,506 
1885 . . . . 30,362 
1884 . . . . . 27,219 
LEGISLATION. 
Numerous Acts of Parliament  have been passed with  the view of 
improving the condition of salmon  fishery in Scotland as well as 
in England and Ireland; their object is to prevent :-(l) The 
undue decrease in  the number of salmon owing  to the rivers, &C., 
being over-fished. This is achieved  by the enforcement of annual 
and weekly close-times, the  dates of the opening and  closing of the 
various  fishings  depending on the character of the rivers  and the 
habits of the fish themselves.  Thus, the close-time of the  earliest 
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rivers in Scotland is from the 21st of August t o  the 4th of 
February for netting, while rod-fishing remains open until the 
10th of October; and for the  latest  rivers  the close-time for net- 
t,ing is from the  10th of September to  the 24th of February,  while 
sod-fishing remains open till thc 30th of November. The close- 
time of the whole of the Scotch salmon rivers most recently 
adjusted is given in the Appendix to the report of the Fishery 
Board of Scotland by Archibald Young, Inspector of Salmon 
Fisheries for Scotland, of the 15th of March, 1886. (2) Another 
point provided for in  the Acts of Parliament  was the prevention of 
the undue interference of the passage of salmon up  the various 
rivers, owing to  the erection of stake-nets too  close to  their mouths. 
By  the Scotch law it is illegal  to use fixed engines in estuaries, and 
it was the business of the Salmon Commissioners for Scotland to 
define the limits of these estuaries. The by-laws laid down by 
them from 1864 to 1882 describe in  detail  the points within which 
it is illegal  to  erect  stake-, fly- or  bag-nets for the purpose of taking 
salmon near  to  any  river mouth. (3) Another matter  to be noticed 
is the prevention of the introduction into rivers of sewage and 
manufactory refuse which may be  actually poisonous of itself, or 
may  have the effect  of injuring fish, although of itself  apparently 
harmless, such as sawdust, against  the admission of which there 
are  very  stringent rules. (4) Yet  another point to which reference 
may  now be made is the removal from river courses of obstructions 
to  the upward passage of salmon, and the construction of efficient 
ladders to enable the obstructions to be overcome. 
SALMON-LADDERS. 
Salmon-ladders, as th'eir name indicates, are constructed for the 
purpose of enabling fish to pass by obstructions in  the course of 
the stream or  river, up which it is  their  instinct  to  run for the 
purpose of spawning. These obstructions are both natural and 
artificial, as, for example, high waterfalls, and weirs  or dam-dykes 
erected for the use of mill-wheels. By means of efficient salmon- 
ladders  constructed on the face of several well-known dam-dykes, 
the upper waters of the  streams  have  again been made available 
for salmon, which the erection of the dam-dyke had temporarily 
prevented ; and in several cases, by the  skilful manipulation of the 
rocks causing the cascade which  prerented  the passage of fish, a 
salmon-ladder has been formed with  the  result  that most valuable 
spawning  ground  in  the  upper roaches has been made available, 
from  which salmon had been hitherto wholly excluded. 
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As examples of the most successful  salmon-ladders in Scotland, 
there may  be  mentioned the one at  the Deanstone  dam-dyke on the 
River  Teith,  and  the one a t  Morphie on the River  North Esk, near 
Montrose. The great essential, in the construction of efficient 
salmon-ladders of the  ordinary  kind,  is  to  have  them formed with a 
sufficiently flat slope, and to avoid having too smooth a surface. 
The Deanstone ladder, Figs. 1 and 2, has a gradient of 1 in 24, 
and is formed with  two  diverging sideboards  about 250 feet  long, 
9 feet apart  at  the upper end, and 35 feet apart at  the bottom ; 
cross logs, 12 inches deep, project  from  each  side  alternately  about 
5 feet apart,  and  overlap each  other  slightly,  lying  at an  angle of 
about 76' from the direction of the side next  the river-bank. 
The Morphie ladder, Fig. 3, consists of a slap or gap in  the crest 
of the dam,  and a channel  leading down the face of the breast  about 
12 inches deep, widening as it descends, and carried out beyona 
the toe of the slope till it has  a  gradient of 1 in 11, which is con- 
siderably  flatter  than  that of the dam  breast  itself. The whole is 
constructed of heavy rough dry masonry. It works much better 
than another of a similar nature erected on the same dam-dyke, 
which proved inefficient on account of the gradient  being too steep, 
and  the  material of which it was composed  too smoothly dressed. 
A salmon  ladder,  Figs. 4, was erected on the Selkirk  weir  from 
the designs of Mr. James Leslie, M. Inst. C.E., in 1853, and has. 
been successful. The mean gradient is about 1 in 9, and it con- 
sists of a  series of inclined  serrated  surfaces with  intervening pools. 
The roughness of the  serrated surfaces was further increased by  
the introduction of stud-like  projections. 
Another  method  for  enabling  salmon t o  run  up  a weir is to  form 
one or more subsidiary dams below it, thereby dividing up the 
total height. This principle has been applied at various places, 
among  which  may  be  mentioned the  Water of Ayr  and  the  River 
Girvan. For information  regarding  these  and many others in 
Scotland, reference may be made to  the annual report of Mr. 
Archibald Young of 1884. 
It becomes a  much more difficult problem to  arrange a salmon- 
ladder  which  shall  suit  the  varying levels of the water  in  a reser- 
voir, or a lock used as such. The unsatisfactory working of the 
salmon-ladders  designed  for the purpose of admitting salmon into, 
Loch Vennacher, one of the Glasgow compensation reservoirs, 
referred to in various reports by the Scottish Salmon Commis- 
sioners,  led to  the design of a ladder  by Mr. James Leslie, which 
was  intended  for thc outlet of a lock with a varying level ; and an 
account of it is to be found in  the Appendix to  the  report of the 
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Special Commissioners on Scotch Salmon Fisheries, 1871, p. 120. 
It consists of a series of pools a t  different levels, placed parallel 
with  the  line of the dam, with a corresponding sluice opposite to 
each, which by opening downwards allows the water to escape in 
a amall waterfall easily leaped by  the salmon. 
A ladder has recently been erected by Messrs. Leslie and Reid 
at  the  outlet of Loch  Doon, Figs. 5, which is subject  to a variation 
of level of 16 feet, its available storage  being utilized for supplying 
water to the mills on the River Doon. The fall of 16  feetris 
divided into  two portions, and  the  water is admitted from the loch 
to  the ladder by lowering the sluices and allowing it to flow over 
FIGS. 4. 
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the  top as formerly described, one sluice regulating  the upper and 
the  other sluice the lower portion. 
A new departure in tho construction of salmon ladders  may be 
said to have taken place by the introduction of the fishway, 
invented by Colonel Marshal1 MacDonald (Figs. S>, one of the 
Commissioners of Fisheries for the  United  States of America. In 
it the management of the  current of water is novel and peculiar, 
and by it the  gradient of the pass may be altered from 1 in 9 as 
at  present to 1 in 3 or 4, and the cost thereby proportionally 
diminished. A good description of the applicability of this form 
of pass is to be found on p. 98 et seq. of Mr. Young’s report of 
1884, to  the  Fishery Board of Scotland ; and  the well-known New 
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York  paper, Forest and Stream, of the 3rd  and 4th of January of the 
same  year,  contains  a full  and  illustrated  account of the MacDonald 
fishway. 
Two of these  fishways  have been erected within  the  last eighteen 
months  upon the River  Ericht,  near Blairgowrie, on the Westfield 
and Ashbank weirs, which are each about 12 feet high. Lower 
down the  river  there  are  three weirs each about 5 feet  high,  and a 
natural obstruction called the Eeith. Fishways have not been 
placed on these  minor  weirs, but aprons with easy  gradients  were 
constructed. The result has been that fish have gone up past 
what formerly were insurmountable obstructions, and have been 
seen spawning where they had never hitherto been since the 
erection of the mill-dam  dykes. 
Another important salmon area  will, it is hoped, soon be opened 
up by the erection of a MacDonald fishway on the falls of the 
Tummel in Perthshire. According to Mr. Young’s estimate this 
will include a continuous chain of rivers and locks of 50 or 60 
miles in one direction,  and  about an equal  length  in another, all of 
which  are a t  present  completely  without salmon, but which  have 
abundant beds of gravelly  ground fit for  spawning,  where  hundreds 
of salmon will be able to breed, and of which when properly 
developed the  angling value  will  be  very  great. 
This  Paper  is accompanied by small scale drawings, from which 
the Figs. in  the  text have been engraved. 
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